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Introduction
Dried distillers grains with solubles (DDGS) are usable by-products of ethanol production. Dried distillers grains with solubles are commonly added to swine diets to lower feed costs. However, concern about consistency and quality variation among ethanol plants presents challenges to swine nutritionists in using DDGS in diet formulation. Dried distillers grains with solubles also tend to have low lysine and tryptophan concentrations, limiting the inclusion rate. Quality depends upon crop selection, fermentation type, and drying temperature and duration (Spiehs et al, 2002 3 ). While most of the information gathered to date has focused on corn DDGS, little information exists regarding sorghum DDGS from the Great Plains region. Therefore, the objective of this study was to determine the nutrient content of Great Plains sorghum DDGS.
Procedures
A total of 21 samples of sorghum DDGS were collected from 5 plants in the Western Plains Region (KS=4, TX=1) between May and June 2010. Four of the plants contributed 4 individual samples, while 1 plant contributed 5 individual samples. Of the 5 ethanol plants, 3 produced pure sorghum DDGS while 2 produced a DDGS mixture of either 60 or 70% sorghum with 40 or 30% corn. The 21 samples were then divided into subsamples for proximate and mineral composition analyses (Ward Laboratories, Kearney, NE), amino acid analysis (University of Missouri, Experiment Station Laboratory, Columbia, MO), and particle size analysis and bomb calorimeter (Kansas State University). Digestible, metabolizable, and net energy values on a DM basis were calculated using the following equations: 
Results and Discussion
All nutrient values are presented on a 100% DM basis (Tables 1, 2, 3 and 4 ).
For the pure sorghum samples, the average DM was 89.5% with a standard deviation of 0.96% (Table 1 ). The average CP was 34.2% with a standard deviation of 3.78 %. The CP in DDGS from Kansas ethanol plants was consistently between 31 and 33%, with CP from the Texas plant being considerably higher at 39.13%. This could be due to the lower percentage of solubles present in the Texas DDGS sample. This is also suggested because the Texas sample had a much lower particle size, again suggesting fewer solubles added back to the DDGS. In comparison, values from Feoli (2008 7 ) showed the average value for DM sorghum DDGS was 88.30% and the DM value for CP at 34.14% (Feoli, 2008) . The NRC (1998 8 ) reported the CP (converted to DM at 89%) to be 10.34% for sorghum grain. The CP of DDGS is generally 3 times higher than the CP of the grain from which it originated, thus values for the DDGS sampled in this study are generally close to that correlation.
The average crude fat content of pure sorghum DDGS was 10.49% with a standard deviation of 1.10%. The mixed DDGS samples were slightly higher in crude fat, which might be a result of the corn blended with the sorghum before fermentation. According to Feoli (2008) , the average value for crude fat in sorghum DDGS was 8.61%, lower than the reported values in the present study. Table 4 ). The mixed samples contained a higher amount of energy than the pure sorghum samples as expected, but still lower than the sorghum grain (NRC, 1998). Also, the energy value standard deviations of the pure DDGS samples were approximately double those of the mixed DDGS samples, meaning there was a larger variation in energy content within samples for the pure DDGS compared to the mixed DDGS samples.
Particle size of the pure sorghum DDGS samples varied from 447 to 843 microns, with an average of 670 microns. There was considerable range in average particle size between plants, which may have been influenced by the amount of solubles added back to the mash during drying. The average of the mixed DDGS samples was 632 microns. Particle size and DM are generally considered the two biggest contributors to the flow ability of both corn and sorghum DDGS, in which a higher DM and lower particle negatively affect flow ability.
The nutrient and calculated energy values established from this study of pure sorghum DDGS and sorghum-corn DDGS mixtures can now be used by swine nutritionists to more accurately formulate diets. Routine analysis of sorghum DDGS is essential to update nutrient specifications, as variability among geographic regions, crop-growing conditions, and plant manufacturing processes will influence DDGS composition. 
